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SYSTEM AND METHOD FOR QUEUING A
COMMUNICATION SESSION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application Ser. No. 61/661,730, filed on 19 Jun. 2012, which
is incorporated in its entirety by this reference.

TECHNICAL FIELD

This invention relates generally to the telephony field, and
more specifically to a new and useful system and method for
queuing a communication session in the telephony field.

BACKGROUND

In recent years, telephony applications have seen advance-
ment due in part to internet based interfaces for telephony
applications. The application of internet-based technologies
in telephony communication has dramatically expanded the
possibilities for telephony applications. Voice or telephony
based calls are often limited by the fact that often a user is on
one end of the call. In many cases, the resources to support
these callers, such as customer service representatives, cannot
be dynamically scaled to meet demand. As a result, telephony
applications place callers in a holding pattern with the famil-
iar looping music and canned messages. Waiting to leave the
holding pattern is an annoyance to the caller, and the bad user
experience reflects poorly upon the operators of the telephony
application. Additionally, a generic waiting experience will
not be suitable for all applications using a telephony platform
that supports a wide variety of applications. Some PBX solu-
tions provide basic static customization of music and
announcements, but fail to provide flexibility use the queue.
Thus, there is a need in the telephony field to create a new and
useful system and method for queuing a communication ses-
sion. This invention provides such a new and useful system
and method.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a schematic representation of a system of a pre-
ferred embodiment;

FIG. 2 is a flowchart representation of a first preferred
embodiment of the invention;

FIGS. 3A and 3B are schematic representations of a pre-
ferred embodiment of the invention;

FIG. 4 is a exemplary request to enqueue a communication
session;

FIG. 5 is a flowchart depicting a variation of the first
preferred method for queuing a communication session;

FIG. 6 is a communication flowchart representation of a
communication session being enqueued;

FIG. 7 is a communication flowchart representation of an
inactive communication session being enqueued;

FIG. 8 is an exemplary request to dial a queue;

FIG. 9 is a flowchart depicting another variation of the first
preferred method for queuing a communication session; and

FIG. 10 is a communication flowchart representation of
dequeuing a communication session.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following description of the preferred embodiments of
the invention is not intended to limit the invention to these
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preferred embodiments, but rather to enable any person
skilled in the art to make and use this invention.

As shown in FIG. 1, a system for queuing a communication
session of a preferred embodiment includes a multitenant
communication platform 100, a queue management resource
no, and an AP1120 with queue targeted interfaces. The system
functions to enable programmatic and persistent queue
resources. The system provides a platform tool wherein con-
current communication sessions can be simply managed
while enabling advanced interaction capabilities. When
implemented along with synchronous communication (e.g.,
telephone calls, video chats, screen-sharing, etc.), the system
can be used as a tool for “call waiting”. The system may
additionally or alternatively be implemented for program-
matic control of a queue for limited resources such as spe-
cialized processors, human facilitated processes, manufactur-
ing tools, limited access resources, and/or any suitable
resource limited component. The system preferably enables
applications to simply direct inbound calls to a queue of their
selection without implementing highly specialized queue
application logic. The system is preferably provided to devel-
opers as a resource primitive that simplifies queue interac-
tions and enables users of the platform (e.g., telephony appli-
cation developers) to flexibly design customized and dynamic
interactions. The system further functions to enable queues to
be customized and interacted with dynamically and on the fly.
Richinteractions and highly customized wait experiences can
be generated by wait-state applications. When in the queue,
the experience can be specifically tailored for the user through
customized applications. Once an application is ready to con-
nect a caller, a communication session can be easily popped
off the queue and, using application instructions or an API,
the communication session is directed to the appropriate
place.

In an exemplary implementation, the system allows
accounts or different applications to establish various call
queues. The call queues can be for any suitable resource. In
many cases, the call queue will be for a connection to an
available agent (e.g., customer service representative). In
other cases, the call queue could be to a limited resource such
as a processing server that provides some unique service such
asimage processing. Communication sessions can preferably
be enqueued during an active communication (e.g., an entity
is concurrently participating in a live communication session)
or in preparation for an eventually active communication
session (e.g., a proxy for an upcoming call is enqueued and a
live communication session is not active while waiting in the
queue). A communication session may be enqueued in
response to an API request and/or an instruction of an appli-
cation. Any suitable number of queue resources can be gen-
erated for an account, and the platform can enable any suit-
able number of accounts to maintain queue resources. For
example, an account on the platform may use the platform to
provide a customer service phone system. There may be three
call queues that are used for three different regions of cus-
tomer support. Simultaneously, a second account may use a
different queue setup to support a different application. The
queues of the preferred embodiment are additionally config-
ured for application execution during various states of wait-
ing in the queue. Different applications, instructions, media
resources or other resources can be set to be executed/played
for a communication session for a particular state in the call
queue. These various queue-state applications (as they may
be generally referred) enable developers and account manag-
ers to customize the call queue experience.

The communication platform 100 of the preferred embodi-
ment functions to provide a base service that participates in
and/or facilitates communication with at least one endpoint.
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The communication platform can provide a wide variety of
services. The communication platform can be a network pro-
vider to a collection of endpoints. The communication plat-
form can alternatively include a plurality of call routers such
that the communication platform 100 routes calls to various
endpoints and/or services according to some configured
logic. Preferably, the communication platform 100 facilitates
executing communication applications. Communication
applications are preferably uniquely configured by develop-
ers to provide a wide variety of different solutions such as
implementing call trees, conference calls, customer service
call systems, automated phone message service, voicemail,
programmatic messaging/notifications, or any suitable appli-
cation.

The communication platform 100 is preferably multi-me-
dium and multitenant. The multi-medium aspect of the com-
munication platform 100 can be defined as a communication
platform that facilitates communication over multiple forms
of communication. The forms of communication can include
PSTN, SIP, SMS, MMS, WebRTC, voice chat, video chat,
screen-sharing sessions, IP based messaging, and/or other
forms of communication. The communication platform 100
is preferably multitenant in the sense that multiple users,
accounts, or entities share resources of the communication
platform. The accounts preferably use account authentication
practices when working with the application during graphical
user interface configuration, API interactions, and/or during
other suitable stages of account management. Accounts can
further include sub-accounts or any suitable segmentation of
application control and operation. The queues of an account
are preferably independent from other queues and further-
more other accounts. In some variations, platform level
queues may be used to manage account queues to provided
resources of the communication platform. The communica-
tion platform is preferably a cloud service operating on a
distributed computing system, but may alternatively be a
computer cluster, an on-premise installation, or on any suit-
able computing infrastructure. The communication platform
operates substantially similar to the communication platform
described in U.S. Pat. No. 8,306,021, issued 2 Apr. 2009,
which is hereby incorporated in its entirety by this reference.
The communication platform may alternatively be any suit-
able network accessible platform.

The queue management resource no functions to control
and alter the state of queue resources. The queue management
resource no is preferably capable of instantiating, managing,
and deleting a queue resource. When an item is instructed to
be enqueued and a queue does not exist within the scope of
that queue (e.g., within an account, sub-account, platform,
etc.), the queue management resource preferably creates a
queue resource and adds the enqueued item to the queue.
Multiple queues may additionally be created within any given
scope. Queues can preferably be specified by including a
queue identifier in an enqueue request. An identifier for a
non-existent queue preferably results in a queue with the
specified queue identifier.

The items added to a queue are preferably communication
sessions. The enqueued communication sessions can be
added through any suitable process and do not have to origi-
nate from the same source. Some communication sessions
may be added programmatically through the API, while some
may be active communication sessions that transitioned to the
queue to await the limited resource. An enqueued communi-
cation session can have at least two different states or modes
of operation: an active state and an inactive state. The
enqueued communication session may be an active commu-
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nication session with a live participant on at least one end-
point of the communication. A wait-state application (e.g.,
queue-state application executed while waiting in the queue)
will preferably execute and play audio or perform text-to-
speech conversion or otherwise engage the connected end-
point as the caller waits. In another variation, the communi-
cation session is in an inactive state. An inactive
communication session is preferably a proxy for a commu-
nication session. The proxy for a communication session is
preferably nota live connection, but represents some entity or
action that will occur upon dequeuing. The enqueued inactive
communication session preferably includes a parameter
specifying a communication endpoint that should be con-
nected upon dequeuing. For example, an inactive communi-
cation session may be enqueued in response to a communi-
cation application of a received SMS message or in response
to an API request. In this example, someone can get in a call
waiting line and be connected when it’s the entity’s turn. A
communication session can additionally transition between
inactive and active. The queue is preferably persistent such
that state or place of a communication session in the queue is
maintained during changes in state of a communication ses-
sion. For example, once in line, a caller can hangup (e.g.,
transition from active to inactive), and the queue will main-
tain the communication session and take appropriate action to
connect the caller when the session is dequeued. A commu-
nication session proxy item is progressed through the queue,
and upon dequeuing, the caller is connected.

The enqueued communication sessions can additionally be
queried and/or manipulated through the API 120. Addition-
ally, a queued communication (active, inactive or an alterna-
tive state), may be configured with various queue-state appli-
cations. Queue-state applications are preferably executable
instructions, services, playable media, and the like that are set
to be initiated and performed during particular stages of the
queue. A queue-state application is preferably individually
executed for a single communication session. Queue-state
applications can include at least the variations of an added-
state application, a wait-state application, and/or an action
state application. There may alternatively be similar applica-
tions that execute in the background or interject into the
communication sessions based on overall state of the queue or
an account. An added-state application is preferably invoked
before or alternatively directly after a communication session
is added to a queue. The added-state application can be used
to announce to the user that they have been added to a queue.
A wait-state application is preferably invoked while the com-
munication session is waiting. The wait-state application is
preferably invoked repeatedly. Alternatively, the wait-state
application may be invoked when updating position or in
response to any suitable event. Each time the wait-state appli-
cation is invoked, updated queue statistics (e.g., estimated
wait time, place in the queue, etc.) may be supplied to the
application. For example, the wait-state application may
include text-to-speech instructions to read to the current user
their place in line and then play music for one minute before
ending. When this application is looped, the caller is updated
with their wait position roughly every minute. The wait-state
application may additionally be invoked for non-active com-
munication sessions. Since there is no active endpoint con-
nected in this variation, the wait-state application functions as
a background script. For example, the wait-state application
may be used to send an SMS message when the user’s place
in the queue is updated. The action-state application (i.e., an
application for the newly dequeued-state) is preferably
invoked in response to the communication session being
dequeued. For example, the action-state application may play
amessage notifying a listener that the call is being connected.
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The action-state application may be configured or defined
when a communication session is queued, when the queue is
created, or when a dequeuing agent makes a dequeue request.
A post-action application can be specified to be transferred
control logic control after a dequeuer agent (e.g., a customer
care representative) hangs up. Similarly, the control logic can
be transferred to an original application that made the original
enqueue request. For example, an initial application may
include an enqueue instruction followed by instructions to
receive customer feedback. A caller is first queued, then an
agent helps the caller, and after the agent hangs up, the caller
is transferred back to the original application so that the
customer feedback instructions can execute. Any alternative
types of applications may be configured or specified for the
queue or for interactions with the queue.

The queue management resource no additionally includes
operational configuration to manage the procession of com-
munication sessions in a queue resource. The queue is pref-
erably managed to enable first in first out queue behavior. The
queue can alternatively enforce first in last out queue behav-
ior. The queue could also use various prioritization policies to
enable particular queued items to be move through the queue
faster or slower than other items. The queue management
resource preferably selects the item to dequeue, updating
remaining items in the queue to reflect their new position, and
add an item to the queue. The queue management resource is
preferably responsive to the queue targeted API calls and
particular application instructions.

The API 120 with queue targeted interfaces functions to
enable programmatic interaction with queued items. An API
120 is preferably a REST API. The API preferably works
according to an HTTP request and response model. HTTP
requests (or any suitable request communication) to the com-
munication platform 100 and/or the queue management
resource 110 preferably observe the principles of a RESTful
design. RESTful is understood in this document to describe a
Representational State Transfer architecture as is known in
the art. The RESTful HTTP requests are preferably stateless.
The components of the communication platform and/or the
interface service preferably do not need to remember or store
previous communications to be aware of the state. Addition-
ally or alternatively, the API 120 may be used or accessed
through application instructions. The API 120 preferably
works around a queue instance resource that allows users to
query and manage the state of individual call queues. Call
queues can be referenced using a queue identifier. When
using a REST API, a particular queue may be referenced by a
resource URI with the following pattern: “/2010-04-01/Ac-
counts/{ AccountSid}/Queues/{QueuveSid}”. A  queue
resource may include various properties such as an identifier,
a friendly name (i.e., a user-provided string that identifies the
queue), a current size metric, maximum size, average wait
time, and/or any suitable property. A queue resource can
additionally include a members sub-resource. The members
sub-resource is preferably a list of communication sessions
currently in the queue. A member instance is preferably the
construct or proxy for an enqueued communication session. A
member resource can include properties such as data
enqueued, wait time, position, queue-state application con-
figuration, and/or any suitable properties. The API 120 is
preferably used to query information of the queue resources,
but may additionally be used to manipulate or modify aspects
of the queue. When the queue resources are used in applica-
tion instructions, a call router or other suitable communica-
tion processor can add, remove, connect, and/or manage
members of the queue (i.e., communication sessions of the
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queue). In one implementation, there is an enqueue instruc-
tion, which can be used to add a communication session as a
member resource. Attributes of the enqueue instruction can
include an action-state application configuration, a wait-state
application configuration, other queue-state application con-
figuration, and/or any suitable attribute. The name of the
queue may additionally be specified to identify which queue
is to be used. If no queue is specified, a default queue can be
used. A queue-state application configuration is preferably an
absolute or relative URI, but the configuration can alterna-
tively be application logic, an application data file, or any
suitable application configuration. Queue-state applications
may be limited in their functionality. For example, a wait-
state application may be limited to play, say, pause, hangup,
redirect, leave, and gather instructions during a telephony
communication. Accessing queued members preferably
involves using a queue instruction. The queue instruction is
preferably specified within a dial instruction. When invoking
a queue instruction within a dial instruction, the queue is
accessed and the first enqueued communication session is
connected. If the queue is empty, one variation may include
the dialing entity or agent waiting until a new communication
session joins the queue. Alternatively, an error or other suit-
able response may be returned if the queue is empty or does
not exist. An application configuration can be configured with
the queue instruction to specify an application to be invoked
directly preceding, during, or directly after dequeuing a com-
munication session.
2. Method for Queuing a Communication Session

As shown in FIG. 2, a method for queuing a communica-
tion session of a preferred embodiment includes at a queue
manager receiving a request to enqueue a communication
session S110, adding the communication session to a queue
foraplurality of communication sessions S120, managing the
procession of communication sessions in the queue S130, and
dequeuing the communication session and bridging the com-
munication session to a second entity according to the man-
agement of the queue S140. As shown in FIGS. 3A and 3B,
the method may additionally include transferring control of
the communication session to a wait-state application while
the communication session is in the queue S122 and/or trans-
ferring control of'a communication session to an action-state
application in response to dequeuing the communication ses-
sion S142. The method functions to simplify management of
concurrent communication sessions of an application. The
queue operations are preferably atomic and transactionally
safe, which can simplify the development process for devel-
opers of applications where such concurrent operations are
common (e.g., telephony applications). In telephony applica-
tions, the method preferably enables application developers
to simply customize the wait state experience for application-
facing users. Applied to a telephony platform, the method
functions to enable customized “holding” experiences for
various telephony applications. The method is preferably
implemented by a system substantially similar to the one
described above but any suitable system may alternatively
implement the method. The method is preferably used in
combination with a communication platform such as one
substantially similar to the telephony platform described in
published U.S. Pat. No. 8,306,021, issued 2 Apr. 2009, titled
“SYSTEM AND METHOD FOR PROCESSING TELE-
PHONY SESSIONS”, but the communication platform may
alternatively be any suitable communication platform. In a
telephony platform or an alternative suitable platform, a mul-
titenant and scalable resource may facilitate the operation of
a plurality of queue managers. In such an embodiment, the
telephony platform can preferably enable the benefits of the
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method for a plurality of different applications/users on the
platform. The method is preferably used with voice/tele-
phony-based applications. Voice/telephony-based applica-
tions can include synchronous communication sessions over
PSTN, SIP, or other suitable voice protocols. The method may
additionally or alternatively be applied to other communica-
tion protocols such as SMS, MMS, IP messaging, video,
screen sharing, and/or any suitable communication protocol.
Inmany exemplary situations, the queue of the method is used
by a telephony application when a resource (e.g., a human
customer service representative) is unavailable, but the queue
may be used for any suitable purpose such as for limited
hardware/software resources, creating transactionally safe
operations, and/or any suitable application of a queue.

Step S110, which recites at a queue manager receiving a
request to enqueue a communication session, functions to
obtain a notification from an entity to add a communication
session to a queue. The request is preferably communicated
from a telephony application. More preferably, the request is
initiated by a telephony application instruction such as in the
example request shown in FIG. 4. The communication ses-
sion is preferably an active telephony/voice call, but may
alternatively be a video communication session, a screen
sharing session, multi-media session, a gaming session, or
any suitable communication session. The communication
session preferably represents a currently active or a poten-
tially active communication channel to an entity/user. In one
example, a caller may be active on one leg of the communi-
cation session while being added to a queue. The application
instructions directing logic of the communication session will
preferably include an “enqueue” instruction or the equivalent
instruction(s). Upon encountering the “enqueue” instruction,
the communication instruction is preferably enqueued. The
communication session may alternatively not include a live
caller connected to the communication session and/or may be
a proxy for a communication session—the communication
session to enqueue may be an inactive communication ses-
sion. A proxy communication session may have been pro-
grammatically queued, initiated through a asynchronous
communication channel (e.g., SMS), be an active call that
became inactive during the queuing process, or not have a
connected live caller for any suitable reason. The request
preferably specifies the account or scope of the queue. In an
exemplary use case, the request specifies an account identifier
and optionally an explicit queue identifier. Within a multi-
tenant environment, the identifiers of the queue are used to
coordinate management of multiple queues simultaneously.

Preferably, the request to enqueue a communication ses-
sion specifies various queuing parameters that define the
queuing behavior for that communication session. The queu-
ing parameters may include a wait-state application, an
action-state application, a queue identifier, a time-out, queue
error application, and/or any suitable queuing parameter. The
wait-state application, the action-state applications, and/or
any suitable application parameters are preferably universal
resource indicators (URIs) that reference an internet acces-
sible resource with application instructions. The wait-state,
action-state, or other applications may alternatively be any
suitable reference to a queue-state application. Alternatively,
queuing parameters may be specified to define queue behav-
ior for an application, a user-account, a platform, or any
suitable entity. As mentioned, the request may specify aqueue
identifier. The queue identifier may be for an application-
based namespace or a global namespace. A default queue for
a telephony application or account may be used if a queue
identifier is not specified. In other words, the lack of a speci-
fied queue identifier within an account may be an implicit
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identifier for the default queue of the account. If a queue does
not yet exist, one is preferably created. If the intended queue
is unavailable due to capacity or other limitations, a new
queue may be created, an error response taken, or any suitable
action may be taken.

S120, adding the communication session to a queue of a
plurality of communication sessions, functions to appropri-
ately add the communication session to a queue. The queue is
preferably a prioritized or ordered list of communication
sessions (i.e., queue members) ordered by priority, and the
recently added communication session is preferably added to
the end of the communication queue. Depending on the type
of queue management policy in place, the communication
session may alternatively be placed in any suitable location in
the queue. The entities/members in the queue are preferably
persistent and may be decoupled from any associated active
communication session. In other words, the communication
session stored in the queue may be a proxy representative for
a prior and/or subsequent communication session. In one
exemplary application described in more detail below, a caller
may hang-up once they are placed on hold, but their place in
the queue is maintained despite the fact that the user no longer
has an active communication session. In other words, an
active communication session can become inactive while in
the queue, and an inactive communication session can
become active. An inactive communication session prefer-
ably becomes active in various ways. In one variation, the
communication session becomes active by the communica-
tion platform calling out to the original endpoint of the
enqueued communication session. In a second variation, the
communication platform can reestablish an active communi-
cation session for an incoming communication to the original
endpoint made by the endpoint associated with the enqueued
communication session. For example, endpoint A calls ser-
vice B. Service B queues the caller of endpoint A and plays
some waiting music. The caller of endpoint A may hang up,
and the place of endpoint A is managed in the queue as if the
caller was still actively listening to the waiting music. End-
point A can then call service B a second time, and the com-
munication platform identifies that a communication session
is already established between endpoint A and service B, and
will reconnect the caller to the enqueued communication
session. When added to the queue, the queue manager may
additionally begin accounting for the communication session
when measuring queue analytics. The queue analytics pref-
erably includes statistics on overall queue properties (e.g.,
average wait time, number of queued communication ses-
sions, etc.) and individual communication session queue
properties (e.g., total wait time, number in line, etc.). The
queue analytics is fed back to the wait state application to
enable the wait state application to feed back queue informa-
tion to the enqueued user.

Additionally, Step S120 preferably includes transferring
control of the communication session to a wait-state applica-
tion while the communication session is in the queue as
shown in FIG. 5, which functions to manage control logic for
the communication session while in the queue with a cus-
tomizable application. As described above, the wait-state
application is preferably specified in the queuing request. The
wait-state application is preferably created or selected by the
application developer, and may be designed to perform any
arbitrarily complex application logic. The wait-state applica-
tion may be a simple application such as a looping audio file,
or may be a complex interactive application that may require
user input, transfer control to other applications, or perform
any arbitrarily complex logic. The wait-state application is
preferably an internet accessible resource including instruc-
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tions such as a telephony markup language document. The
telephony communication platform implementing the
method or any suitable communication platform preferably
facilitates interpreting and executing the control logic of the
wait-state application. Accessing the wait-state application
(and similarly for other queue-state applications) preferably
includes using HTTP to access the URI of the queue-state
application. The queue-state applications can reside on out-
side network accessible resources. The returned document is
preferably a document of telephony application instructions
formatted into a markup language. The wait-state application
is preferably implemented with a looping behavior in that the
control logic may be repeated as long as the communication
session is enqueued as shown in FIG. 6. More specifically, an
HTTP request to the wait-state application URI is preferably
initiated each time processing of the wait-state application
completes instruction execution. Since the response of the
server hosting the queue-state application can dynamically
change for different requests, the wait-state application can
be dynamically generated to target the current context of the
communication session. Current queue analytics may addi-
tionally be provided as inputs to the wait-state application
(e.g., as HTTP query parameters). In one exemplary applica-
tion of the queue analytics, input would be communicating a
message to the user informing the user of their position in the
queue. While the wait-state application can be used for con-
trolling an active communication session, the wait-state
application can additionally be used for an inactive commu-
nication session as shown in FIG. 7. Additionally or alterna-
tively, other applications may be transferred control of the
communication session during other stages of the queue, such
as when first joining the queue, when next in line to be
dequeued, when a particular queue condition is met, or at any
suitable time.

In a variation of a preferred embodiment, the method may
include handling an error response after a failure of adding the
communication session to a queue, which functions to
recover from the situation where a communication session
cannot be added to a queue. A communication session may
not be able to be added to a queue if the queue is full, if the
wait time is beyond a wait limit, or for any suitable reason or
error. A failure state application is preferably transferred con-
trol of the communication session as part of the error
response. A failure state application is preferably configured
in a manner substantially similar to the wait-state application
and action state application. The failure application is prefer-
ably transferred control of the communication session when
an error response is received after attempting to add the com-
munication session to a queue. Alternatively or additionally,
the failure state application may be invoked for an error at any
suitable time such as an error when dequeuing a communi-
cation session. The failure state application may provide any
suitable application logic for gracefully handling an error.
The type of error and any suitable error information may be
passed to the failure state application. The failure state appli-
cation can preferably elect to place the communication ses-
sion in a second queue. A second queue may be pre-existing
or generated in response to the error.

S130, which recites managing the procession of commu-
nication sessions in the queue, functions to update the queue
based on specified or default queue heuristics. The manage-
ment of the queue preferably includes adding new communi-
cation sessions to the appropriate location, updating priority/
order of communication sessions, and dequeuing
communication sessions. The queue is preferably configured
to apply a standardized queuing heuristic. One exemplary
preferred queuing policy would be a “last in, last out” policy,
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where queued communication sessions are dequeued in the
order they are queued. However, the dequeuing and prioriti-
zation of sessions may follow any suitable heuristic. Other
queuing heuristics may include “first in, last out™, a priority-
based policy, random selection, or any suitable heuristic to
determine the servicing of the queue. The queuing heuristic
may be based on properties of the queued communication
sessions such as associated account 1Ds, phone numbers, or
any suitable parameter of the communication sessions.

The queue manager may additionally enable customiza-
tion of queue behavior through specifying a parameter in the
queue request or through a queue API. As mentioned, the
queue manager may additionally include an interface to
enable dynamic queue management. The queue manager
preferably has an application programming interface (API) so
that an outside party may make changes to the queue and/or
query status of the queue. The queue API preferably exposes
various API resources, service calls, or other mechanisms that
are responsive to requests to add or remove communication
sessions from a queue and to requests for analytics of the call
queue. The queue API may be used to retrieve queue statis-
tics/analytics, the status of a communication session in the
queue, modify the ordering of communication sessions in the
queue, add or remove a communication session, alter the
behavior of the queue, delete or create queues, and/or perform
any suitable action. In providing a queue API interface, the
method functions to enable API calls that are responsive to
managing members of a queue resource and querying infor-
mation of the queue. Managing members of the queue pref-
erably includes calls that add, remove, and/or reposition com-
munication sessions in a queue. Querying information of a
queue preferably includes accessing overall queue analytics,
queue member specific analytics, and/or other forms of infor-
mation about the queue. The queues are preferably presented
as REST API resources. For example, a queue named Foo of
account Bar may be targeted in an API request through an API
call to “/2010-04-01/Accounts/Bar/Queues/Foo”. By issuing
an HTTP GET to this queue resource, information about the
queue can be retrieved. By issuing an HTTP POST to this
resource, properties such as max size, queue name, and other
attributes can be changed. Similarly, members of the Foo
queue resource (i.e., the enqueued communication sessions)
can be targeted with API calls to “/2010-04-01/Accounts/Bar/
Queues/Foo/Members/”. A list of members can be retrieved
or specific communication sessions can be targeted by
appending a communication session id or descriptor (e.g.,
front or back).

S140, which recites dequeuing the communication session
and bridging the communication session to a second entity
according to the management of the queue, functions to con-
nect the communication session with another party when the
communication session is selected to be dequeued. Phrased
another way, block S140 functions to establish communica-
tion of an enqueued communication session with a second
entity. Bridging the communication session to a second entity
can include establishing a connection between a second end-
point and the endpoint of the communication session. If the
communication session is active this may simple include
merging the enqueued communication session with a second
communication session, where the second communication
session is one established between the second entity and at
least the communication platform. If the communication ses-
sion is inactive, bridging may include calling out or re-estab-
lishing an active communication session with the original
caller (i.e., the user associated with the enqueued communi-
cation session), and then subsequently merging the commu-
nication session with a second communication session. The
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second entity is in many exemplary situations associated with
a limited resource that necessitated the need of the queue. For
example, the second entity may be a voice connection to a
customer representative (i.e., the dequeuer) for whom an
initial caller had been waiting. The second entity may alter-
natively be an application or device with less capacity than
demand. The dequeuing of the communication session may
be initiated by the second entity, but a request to dequeue a
communication session may alternatively be made by any
suitable party. In one embodiment, the second entity is a
telephony application that dials the queue to initiate bridging
with the next communication session in the queue. As shown
in FIG. 8, telephony application instructions can be used to
instruct an agent or second entity to call a queue, wherein the
queue is specified by a queue identifier. Alternatively, a com-
munication session may be dequeued in response to an API
call to the queue or from an intermediary application/party
messaging the queue. In one variation, the API call to dequeue
may be directed at the communication automatically session
selected by the call queue (e.g., the communication first in
line), but the API call may alternatively be directed at a
specific communication session contained in the queue. The
API call is preferably used in transferring the communication
session to an application. The transferred application is pref-
erably referenced by a URI in a manner similar to those
described above. The application preferably includes tele-
phony instructions that instruct a call router on controlling
state and engaging a connected user. The transferred applica-
tion can perform any suitable logic such as call out to an agent
and bridging a communication session between the queued
entity and the agent. The application could alternatively be
any suitable application logic. The queue is preferably con-
figured to be responsive to various forms of dequeueing, such
as the variation of a dequeuing agent calling into the queue
and bridging the two entities or the variation of transferring
the communication session to an second application. The
dequeued communication session is preferably one of the set
of enqueued communication sessions that is next for queue
servicing. Determining the next communication session is
based on the procession of communication sessions in block
S130. For example, if the queue is a first in first out queue,
then the dequeued communication session is the communi-
cation queue that has been in the queue for the longest amount
of time.

Additionally, step S140 preferably includes transferring
control of a communication session to an action-state appli-
cation in response to dequeuing the communication session
S142 as shown in FIG. 9, which functions to perform actions
for the transition from the enqueued state to a state of being
bridged with a second entity. The action-state application is
preferably an application substantially similar to the wait-
state application described above. The action-state applica-
tion, however, is preferably selected or designed to facilitate
the transition out of the queue. In one exemplary embodi-
ment, the action-state application is designed to play the
message, “Thank you for waiting. We are now connecting
you” to the user connected to the communication session. In
another exemplary embodiment, there may not be an active
voice session for the dequeued communication session, and
the action-state application may be designed to establish a
voice connection with the user associated with the dequeued
communication session before bridging the communication
session with the second entity. The action-state application
may alternatively be any suitable application. After comple-
tion of the action-state application, the selected communica-
tion session is preferably bridged with the second entity as
described above and shown in FIG. 10.
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The customizable queue of the preferred embodiment may
be utilized be developers to create a wide variety of queue
systems. As a first example application of a preferred embodi-
ment, the method may be employed to enable a call waiting
system where callers are not required to stay on the line. A
caller can preferably communicate that they would like to
hold a place in line. In one variation, the user may be placed
in the line due to the control logic of a telephony application
with which the user has a voice connection. Once a place in
the line has been established, the user may hang up while the
communication session remains queued in the persistent
queue. In a second variation, the user may use an alternative
form of communication to initiate getting in line. For
example, the user may send a text message to a specified
number, that number may be directly associated with the
queue or may be associated with an application that enqueues
a communication session on behalf of the user. Similarly, a
communication session may be automatically enqueued
without direct initiation of a user. This variation functions to
illustrate how an active communication session does not need
to exist prior to being enqueued. As an additional feature,
while the communication session is enqueued, a wait-state
application may facilitate a user establishing a connection to
the enqueued communication session. The user may call a
number that identifies the associated queued communication
session, and connects the user with the communication ses-
sion in the queue as if the user never left the holding state.
Similarly, the user may send a message to a phone number and
in response, receive a message indicating the wait time, posi-
tion in line, and/or any suitable message. When the commu-
nication session is dequeued and there is no active connection
to the queued communication session, the action-state appli-
cation preferably establishes a connection with the intended
user. So for a user that had hung up when placed on hold, the
system preferably calls the user. After the caller has an active
connection then the call is preferably bridged with the
intended person or device.

In a second exemplary application of a preferred embodi-
ment, the API of a queue is preferably used to dynamically
alter the waiting experience of a user. A user may have been
placed in a line waiting for the next available customer rep-
resentative. While waiting for the customer representative,
the user may listen to a message controlled by the wait-state
application. The wait-state application may include an adver-
tisement of a way to skip ahead in the line. For example, a user
may receive queue priority by listening to an advertisement,
answering a survey, agreeing to be charged a fee, or through
any suitable action. In response to the action of the user, the
wait-state application preferably uses the queue API to alter
the ordering of the communication sessions in the queue so
that the user will be dequeued sooner than if they had not
performed that action.

A system for an alternative embodiment preferably imple-
ments the above methods in a computer-readable medium
storing computer-readable instructions. The instructions are
preferably executed by computer-executable components
preferably integrated with a queue manager of a telephony/
communication platform. The computer-readable medium
may be stored on any suitable computer readable media such
as RAMs, ROMs, flash memory, EEPROMs, optical devices
(CD or DVD), hard drives, floppy drives, or any suitable
device. The computer-executable component is preferably a
processor but the instructions may alternatively or addition-
ally be executed by any suitable dedicated hardware device.
As mentioned above, the queue manager is preferably inte-
grated with a telephony/communication platform. More pref-
erably the queue manager is integrated into a cloud hosted
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communication platform. As part of a cloud computing infra-
structure, a cluster of a queue managers preferably are pref-
erably coordinated to manage the allocation and deallocation
of queues, load balancing of communication sessions in the
queues, and any suitable issues of managing a plurality of
queues in a multitenant environment.

As a person skilled in the art will recognize from the
previous detailed description and from the figures and claims,
modifications and changes can be made to the preferred
embodiments of the invention without departing from the
scope of this invention defined in the following claims.

What is claimed is:
1. A method comprising: at a multitenant communication
platform that includes at least one programmatic queue, each
programmatic queue being configured for a platform account
of a plurality of platform accounts of the communication
platform, the communication platform including a program-
matic queue-control interface available to each platform
account associated with a programmatic queue:
establishing a communication session of a platform
account in the multitenant communication platform;

through the programmatic queue-control interface, receiv-
ing an enqueue request of the platform account from a
first entity, the enqueue request being a request to
enqueue the communication session of the platform
account in a programmatic queue of the platform
account that is identified by a queue identifier specified
in the enqueue request, the enqueue request specifying a
wait-state application uniform resource identifier (URI)
of a wait-state application for the communication ses-
sion when in the queue of the platform account;

adding the communication session to the queue of the

platform account, the queue being a queue of a plurality
of communication sessions;

upon adding the communication session to the queue,

transferring control logic to the wait-state application of
the specified URI;

receiving a dequeue request initiated by a second entity;

and
in response to the dequeue request, managing the proces-
sion of communication sessions in the queue; and
dequeuing a communication session from the queue,

wherein a wait-state application URI is specified for each
of a plurality of communication sessions enqueued in
the queue of the platform account, each wait-state appli-
cation URI being specified by a respective enqueue
request, and wherein each wait-state application URI
references executable instructions specified for the plat-
form account,

wherein each enqueue request for the queue of the platform

account is a request of the platform account, and

wherein each enqueue request received through the pro-

grammatic queue-control interface specifies at least one

of:

an added-state application, the added state application
including at least one of: an application that is invoked
before a communication session of the enqueue
request is added to the queue, and an application that
is invoked directly after the communication session is
added to the queue,

a wait-state application that is invoked while the com-
munication session is waiting, and

an action-state application that is invoked in response to
the communication session being dequeued.

2. The method of claim 1, wherein dequeuing a communi-
cation session from the queue comprises selectively bridging
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the communication session to the second entity or transfer-
ring control logic to an application specified by the second
entity.
3. The method of claim 1, wherein the enqueue request
specifies an action-state application configuration of the com-
munication session, the method further comprising: upon
dequeuing the communication session, transferring control
logic to the configured action-state application.
4. The method of claim 1, further comprising providing an
application programming interface (API) to the queue as at
least a subset of the programmatic queue-control interface.
5. The method of claim 4, wherein the step of receiving an
enqueue request to enqueue the communication session com-
prises, through the AP, receiving a request to enqueue the
communication session as an inactive communication ses-
sion while in the queue.
6. The method of claim 4, wherein the step of receiving a
dequeue request comprises, through the API, receiving a
dequeue request from an outside application.
7. The method of claim 4, further comprising collecting
analytics of the plurality of communication sessions in the
queue and providing access to the analytic data through the
APL
8. The method of claim 1, wherein the received enqueue
request to enqueue the communication session is initiated
from instructions of an initially executed application.
9. The method of claim 8, wherein the initial application is
processing an active communication session, and the
enqueued communication session is an active communica-
tion session.
10. The method of claim 1, wherein the enqueue request
further specifies an action-state application configuration as a
universal resource identifier (URI) referencing executable
instructions executed prior to bridging the dequeued commu-
nication session; and wherein the wait-state application URI
is a reference to executable instructions executed while the
communication is queued.
11. The method of claim 10, further comprising collecting
analytics of the plurality of communication sessions in the
queue, and repeatedly executing the executable instructions
of the wait-state application with current analytics of the
queue.
12. The method of claim 1, wherein an enqueue request
without an explicit queue identifier implicitly specifies a
default queue of a requesting account.
13. A method comprising: at a multitenant communication
platform that includes at least one programmatic queue, each
programmatic queue being configured for a platform account
of a plurality of platform accounts of the communication
platform, the communication platform including a program-
matic queue-control interface available to each platform
account associated with a programmatic queue:
establishing a communication session of a platform
account in the multitenant communication platform;

through the programmatic queue-control interface, receiv-
ing an enqueue request of the platform account from a
first entity, the enqueue request being a request to
enqueue the communication session of the platform
account in a programmatic queue of the platform
account that is identified by a queue identifier specified
in the enqueue request, the enqueue request specifying a
wait-state application uniform resource identifier (URI)
of a wait-state application for the communication ses-
sion when in the queue of the platform account;

adding the communication session to the queue of the
platform account, the queue being a queue of a plurality
of communication sessions;
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requesting wait-state application instructions from the
wait-state application URI over an HTTP-based proto-
col, wherein analytics of the queue are included in a
request to the wait-state application URI;

while in the queue, executing the wait-state application

instructions;

managing the procession of communication sessions in the

queue;

providing a queue application programming interface

(API) that is responsive to API calls adding or removing
communication sessions in a queue and API calls que-
rying analytics of the queue, wherein the queue APl is at
least a subset of the programmatic queue-control inter-
face;

receiving a dequeue request directed at the queue; and

dequeuing the communication session in response to the

dequeue request,

wherein a wait-state application URI is specified for each

of a plurality of communication sessions enqueued in
the queue of the platform account, each wait-state appli-
cation URI being specified by a respective enqueue
request, and wherein each wait-state application URI
references executable instructions specified for the plat-
form account,

wherein each enqueue request for the queue of the platform

account is a request of the platform account, and

wherein each enqueue request received through the pro-

grammatic queue-control interface specifies at least one

of:

an added-state application, the added state application
including at least one of: an application that is invoked
before a communication session of the enqueue
request is added to the queue, and an application that
is invoked directly after the communication session is
added to the queue,

a wait-state application that is invoked while the com-
munication session is waiting, and

an action-state application that is invoked in response to the

communication session being dequeued.

14. The method of claim 13, wherein dequeueing the com-
munication session comprises transferring control logic of
the communication session to an application URI specified by
a second entity.

15. The method of claim 13, wherein the queue is a persis-
tent queue where an enqueued communication session can be
in an inactive state or an active state.

16. The method of claim 13, further comprising measuring
queue analytics; and repeating the requesting the wait-state
application instructions of the wait-state application with cur-
rent queue analytics.

17. The method of claim 13, wherein the enqueue request
further specifies an action-state application universal
resource identifier (URI); further comprising transferring
control logic of a dequeued communication session to the
application of the action-state application URI prior to bridg-
ing the communication session to a second entity.

18. The method of claim 13, wherein the enqueue request
further specifies an error-state application universal resource
identifier (URI); further comprising transferring control logic
of' a communication session to the application of the error-
state application URI if an error is encountered with the
queue.

19. The method of claim 13, wherein the step of receiving
an enqueue request to enqueue the communication session
comprises, through the API, the enqueue request requesting
to enqueue the communication session as an inactive com-
munication session while in the queue.
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20. The method of claim 13, wherein the received request
to dequeue the communication is received through a tele-
phony instruction to call the queue.

21. The method of claim 13, wherein the queue is persis-
tent; and

wherein active communication sessions in the queue can

become inactive while in the queue.
22. A method comprising: at a multitenant communication
platform that includes at least one programmatic queue, each
programmatic queue being configured for a platform account
of a plurality of platform accounts of the communication
platform, the communication platform including a program-
matic queue-control interface available to each platform
account associated with a programmatic queue:
establishing an active voice call session of a platform
account in the multitenant communication platform;

through the programmatic queue-control interface, receiv-
ing an enqueue request of the platform account from a
first entity, the enqueue request being a request to
enqueue the voice call session of the platform account in
a programmatic queue of the platform account that is
identified by a queue identifier specified in the enqueue
request, the enqueue request specifying a wait-state
application uniform resource identifier (URI) of a wait-
state application for the active voice call session when in
the queue of the platform account, the enqueue request
being initiated by an application instruction of the voice
call session;

adding the voice call session to the queue of the platform

account, the queue being a queue of a plurality of voice
call sessions;

collecting queue analytics;

upon adding the voice call session to the queue, transfer-

ring control logic of the voice call session to the wait-
state application as specified by the wait-state applica-
tion URI, wherein control logic of the wait-state
application is looped with current queue analytic input
while waiting in the queue;

receiving an instruction to call the queue and dequeue a

voice call session of the queue, the instruction specify-
ing an action-state application universal resource iden-
tifier (URI) of an action-state application;

in response to the instruction to call the queue, managing

the procession of voice call sessions in the queue and
dequeuing a voice call session from the queue;

upon dequeuing the selected voice call session, transfer-

ring control logic to the action-state application speci-
fied by the action-state application URI; and

bridging a voice call of the selected voice call session to a

second entity,

wherein a wait-state application URI is specified for each

of a plurality of voice call sessions enqueued in the
queue of the platform account, each wait-state applica-
tion URI being specified by a respective enqueue
request, and wherein each wait-state application URI
references executable instructions specified for the plat-
form account,

wherein each enqueue request for the queue of the platform

account is a request of the platform account, and
wherein each enqueue request received through the pro-
grammatic queue-control interface specifies at least one
of:
an added-state application, the added state application
including at least one of: an application that is invoked
before a voice call session of the enqueue request is
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added to the queue, and an application that is invoked
directly after the voice call session is added to the
queue,

a wait-state application that is invoked while the voice
call session is waiting, and

an action-state application that is invoked in response to the

voice call session being dequeued.
23. The method of claim 1, wherein transferring control
logic to the wait-state application comprises transmitting a
first HTTP request with queue analytics to the wait-state
application URI, receiving instructions as part of a response
to the first HTTP request, and processing the instructions in
controlling logic of the voice call session.
24. A method comprising: at a multitenant communication
platform that includes at least one programmatic queue, each
programmatic queue being configured for a platform account
of a plurality of platform accounts of the communication
platform, the communication platform including a program-
matic queue-control interface available to each platform
account associated with a programmatic queue:
establishing a communication session of a platform
account in the multitenant communication platform;

through the programmatic queue-control interface, receiv-
ing an enqueue request of the platform account from a
first entity, the enqueue request being a request to
enqueue the communication session of the platform
account in a programmatic queue of the platform
account that is identified by a queue identifier specified
in the enqueue request, the enqueue request specitying
wait-state application configuration for the communica-
tion session when in the queue of the platform account;

adding the communication session to the queue of the
platform account, the queue being a queue of a plurality
of communication sessions;

upon adding the communication session to the queue, the

communication platform transferring control logic
according to the specified wait-state application con-
figuration;

receiving a dequeue request initiated by a second entity;

and
in response to the dequeue request, managing the proces-
sion of communication sessions in the queue; and
dequeuing a communication session from the queue,

wherein wait-state application configuraiton is specified
for each of a plurality of communication sessions
enqueued in the queue of the platform account, each
wait-state application configuraiton being specified by a
respective enqueue request, and wherein each wait-state
application configuraiton references executable instruc-
tions specified for the platform account,

wherein each enqueue request for the queue of the platform

account is a request of the platform account,
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wherein each enqueue request of a platform account is
provided by a system of the platform account external to
the communication platform, and

wherein each enqueue request received through the pro-

grammatic queue-control interface specifies at least one

of:

an added-state application, the added state application
including at least one of: an application that is invoked
before a communication session of the enqueue
request is added to the queue, and an application that
is invoked directly after the communication session is
added to the queue,

a wait-state application that is invoked while the com-
munication session is waiting, and

an action-state application that is invoked in response to
the communication session being dequeued.

25. The method of claim 24, wherein each wait-state appli-
cation configuration is specified by a corresponding external
system.

26. The method of claim 24, wherein different wait-state
application configuration is specified for each of a plurality of
communication sessions enqueued in the queue identified by
the specified queue identifier.

27. The method of claim 24, wherein different wait-state
application configuration is specified for each of a plurality of
communication sessions enqueued in at least one queue of the
multitenant communication platform.

28. The method of claim 24, wherein the enqueue request
specifies the account of the communication platform.

29. The method of claim 24, wherein at least one external
system includes an application server external to the commu-
nication platform, the application server being an application
server of an application of the associated platform account of
the communication platform.

30. The method of claim 24, wherein the communication
platform transferring control logic according to the specified
wait-state application configuration comprises: the commu-
nication platform requesting the wait-state application
executable instructions from a wait-state application URI of
the wait-state application configuration; and the communica-
tion platform executing the wait-state application executable
instructions.

31. The method of claim 13, wherein analytics include at
least one of statistics on overall queue properties, individual
communication session queue properties, wherein statistics
on overall queue properties includes at least one of average
wait time and number of queued communication sessions,
and wherein individual communication session queue prop-
erties include at least one of total wait time and number in
line.



